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(54) A disc brake anti-rattle design 

(57) The invention relates to a backing plate (30,32) 
for the brake pad assemblies (1 4, 1 6) of a disc brake sys- 
tem (10). The backing plate (30,32) includes tabs (46) 
located at each end (42,44) with a spring (34) supported 
on a top edge of the backing plate (30,32) between the 



tabs (46). The spring (34) maintains the brake pad as- 
semblies (14,16) in proper orientation with respect to the 
disc (12) and reduce the amount of noise created by the 
brake pad assembly (14,16) components while the ve- 
hicle is in operation. 
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Description 

BACKGROUND op t» E INVENTION 

This invention relates to a unique brake lining back- 
ing plate lor a disc brake which includes tabs at each 
end adapted to receive a spring, such that the spring is 
supported between the tabs. 

Disc brakes are widely used in vehicle braking sys- 
tems, in a typical disc brake system, brake pad assem- 
blies are located on either side of a rotating disc Each 
brake pad assembly includes a backing plate to which 
brake lining friction material is attached. A brake actua- 
tor moves the brake pad assemblies toward the rotatinq 
disc such that the brake lining friction material contacts 
the side surfaces of the disc, thus retarding the rotation 
of the disc. 

Certain deficiencies exist with the known disc brake 
systems. Specifically, during vehicle operation, the 
brake pad assemblies have a tendency to rattle which 
can be npisy and can result in premature wear of brake 
assembly components. To achieve optimum braking 
performance it is important forthe brake pad assemblies 
to be properly positioned in relationship to the disc Ide- 
ally, the surfaces of the brake lining friction material will 
be spaced at equi-distances from the surface of the disc 
This clearance between the brake lining and the disc is 
preferably maintained as the vehicle is in operation and 
as it experiences road load conditions such as acceler- 
ations, decelerations, and bumps in the road When the 
vehicle is braked, the brake actuator moves the brake 
pad assembly toward the rotating disc such that the 
brake lining is brought into contact with the disc The 
contact between the brake lining and the disc decreases 
the rotational speed of the disc thus slowing or stopping 
ins vshiclo. 

When the actuator is released, the brake pad as- 
sembly returns to its initial position and the clearance 
between the brake lining and the disc is reestablished 
If the brake lining is in continual contact with the disc or 
if the lining comes into contact with the disc during nor- 
mal vehicle operation, such as when the-vehicle goes 
over a bump, the result is excessive noise, premature 
wear ot the brake lining, and premature wear of the 
brake disc all of which are undesirable. 

Anti-rattle devices, attached to the backing plate of 
the brake pad assembly, are used to reduce the noise 
of the rattling brake pad assembly components and also 
maintains the brake pad assemblies in proper relation 
to the disc. While anti-rattle devices such as springs 
have been used to reduce the rattle of the brake pad 
assemblies, they have not adequately achieved the dual 
function ol maintaining the brake pad assemblies in 
proper position with relation to the disc while also sig- 
nificantly reducing the noise created by the rattling of 
the brake pad assembly components. 

Figure 1 A shows one prior art backing plate g for a 
disc brake. As shown, tabs 1 0 are adjacent spaced ends 



12 and 14 of the backing plate. Tabs 10 mount ah anti- 
rattle spring 11. The spring 11 j s not supported or con- 
tacting the backing plate 9 between the tabs 10 As 
such, there is not as much support from spring 11 tor 
5 the backing plate g as may be desired. 

As shown in Figure 1 B, a surface 12 which extends 
between the tabs 10 is spaced from a bottom surface 
14 of the backing plate 9 by a lesser distance than a top 
surface 18 of a groove 16. Groove 16 receives an outer 
io end 1 9 of the spring 1 1 Stated another way, a reference 
line R which is parallel to the bottom edge 14 and 
spaced adjacent to ihebottom edge 14, is closer topoint 
19 which defines the location where the tab 10 merges 
into the top edge 12 than is top surface 16 of groove 16 
« As shown in Figures 1 A and 1 B, there is no support tor 
the spring 1 1 between the tabs 10. 

SUMMARY OF THF iMwumnn 

20 The subject invention relates to a backing plate for 
a disc brake system. Brake linings are attached to back- 
ing plates with tabs extending outwardly adjacent 
spaced ends of the backing plate. An actuator, attached 
to a fixed support member, moves the brake padassem- 
bl.es into contact wrlh the disc. Springs extend over and 
are attached to the tabs of the backing plates. 

The inventive backing plate includes tabs which se- 
cure the springs by having the springs snap over the 
tabs. The backing plates have flat surfaces spaced ad- 
30 jacent the tabs, and inwardly of the tabs. These flat sur- 
faces support matching flat surfaces on the springs 

The tabs themselves have a structure such that 
there is a recess formed adjacent an outer face to re- 
cerve a portion of the spring ends. An inner face of the 
» tabs curves inwardly to abut the flat surfaces 

The recess is spaced by a lesser distance from the 
bottom of the backing plate than is the flat surface which 
supports the inner end of the spring. Thus, the support 
surface for the spring is positioned vertically above the 
« location where the spring ends snap over the tabs This 

S° ves the oi the sprin9 ,o ho,d the backin9 

This invention improves disc brake systems by in- 
corporatmg a unique backing plate which includes tabs 
at each end which are adapted to receive a spring such 
that the spring is supported between the tabs The 
spring properly positions and maintains the brake pad 
assemblies and backing plates in proper relation to the 
disc and also reduces the amount of noise created by 
» the rattling of the brake pad assembly components. 
BRIEF DESCRlPTir>M »r t HE DBAW , Mftft 



Other advantages of the present invention will be 
readily appreciated as the same becomes better under- 
stood by reference to the following detailed description 
when considered in connection with the accompanyinq 
drawings wherein: a 
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Figure 1A shows a prior art backing plate. 

Figure 1B shows a portion of the prior art backing 

plate of Figure 1 A. 

Figure 2A is a fragmentary perspective view of a 
disc brake system utilizing the subject invention; 
Figure 2B is a top view, partially cut away, of the 
disc brake system of FIGURE 1; 
Figure 3A is a cross sectional view taken along line 
3-3 of FIGURE 2; 

Figure 3B is a partial exploded view of the disc 
brake system of the subject invention; and 
Figure 4 is a detail view of a tab. 
Figure 5A shows a second embodiment brake ac- 
tuator. * 

Figure 5B shows a detail of the embodiment show 
in Figure 5A. 

Figure 5C shows the embodiment being moved to 
allow replacement of the backing plate. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

As shown in Figure 2A, a disc brake system 10 in- 
cludes a disc 12, a first brake pad assembly generally 
shown at 14, a second brake pad assembly generally 
shown at 16, a fixed support member 18, and an actu- 
ator 20. Disc 1 2 has a first surface 22 and a second sur- 
face 24 which face the first 1 4 and second 1 6 brake pad 
assemblies respectively 

Disc 12 rotates about an axis of rotation 26 as 
shown in Figure 2B. The first brake pad assembly 14, 
located adjacent to the first surface 22 of the disc 12, 
includes a brake lining 28 comprised of a known friction 
material which is attached to backing plate 30. The sec- 
ond brake pad assembly 1 6, located adjacent to the sec- 
ond surface 24 of the disc 12, also includes a brake lin- 
ing 28 comprised of a known friction material which is 
attached to backing plate 32. 

During a normal non-braking operation, the disc 12 
is rotating about its axis of rotation 26. When braking 
occurs, the actuator 20, attached to the fixed support 
member 1 8, moves the first 1 4 and second 1 6 brake pad 
assemblies into contact with the disc 12 such that the 
lining 28 of the first brake pad assembly 14 touches the 
first surface 22 of the disc 12 and the lining 28 of the 
second brake pad assembly 1 6 touches the second sur- 
face 24 of the disc 1 2. The actuator and basic brake op- 
eration are as known in the art. 

During non-braking operations the first 14 and sec- 
ond 16 brake pad assemblies have a tendency to rattle 
due to road load inputs from a vehicle (not shown) which 
may result in premature wear of brake components and 
excessive noise. To overcome this problem, springs 34 
and 36 are attached to the backing plates 30 and 32. A 
stabilizer bar assembly 38, attached to the fixed support 
member 1 8, is placed over springs 34 and 36. Extending 
arms 40 of the stabilizer bar assembly 38 contact 
springs 34 and 36. The stabilizer assembly 38 is shown 



with two extending arms 40, however, the stabilizer bar 
assembly 38 could include a single extending arm 40 or 
more than two arms 40. As the first 14 and second 16 
brake pad assemblies receive road load inputs, springs 

s 34 and 36 compress, resulting in a restriction of move- 
ment of the brake pad assemblies 14 and 16 in relation 
to the disc 12. Thus, springs 34 and 36 assist in decreas- 
ing any noise caused by rattling yet still maintain the 
brake pad assemblies in their proper orientation with re- 

w spect to the disc 1 2. 

The attachment of spring 34 to the first backing 
plate 30 is shown in greater detail in Figure 3A. The first 
backing plate 30 has tabs 46 extending outwardly from 
each of its ends 42 and 44. Spring 3j extends longitu- 

is dinally along the first backing plate 30, and includes 
ends 48 and 50, which extend over tabs 46. 

The backing plates include a top edge 60 with a 
curved portion 62 extending between first 42 and sec- 
ond 44 ends. Also between the first 42 and second 44 

20 ends are two flat portions 61, located on either side of 
the curved portion 62. Curved portion 61 curves upward- 
ly away from the fiat surfaces. These flat portions 61 pro- 
vide a support surface for the springs 34 and 36 when 
attached to the backing plates. 

2S The springs 34 and 36 include similar flat portions 
63 which correspond to the flat portions 61 on the back- 
ing plates 30. When the springs 34 and 36 are com- 
pressed, contact between the flat portions 61 of the 
backing plates and the flat portions 63 of the springs 

30 allows for greater distribution of force along the top edge 
60 of the backing plates than would occur for a single 
point contact. 

As shown in Figures 3A and 3B, first 48 and second 
50 spring ends of the springs 34 and 36 curve down- 

3S wardly toward the backing plates as they extend over 
the tabs 46, such that the ends are precluded from sep- 
arating from the backing plates. The first 48 and second 
50 spring ends include openings 52, as shown in Figure 
3B. Openings 52 are shown as rectangular but can be 

40 other shapes such as circular, oval, or square. Tabs 46 
are inserted through these openings 52. The openings 
52 are of greater length than the tabs 46 in the longitu- 
dinal direction to ease the assembly and disassembly 
of the spring onto the backing plate 1 5. 

45 The springs also includes detent portions 54 which 
receive the extending arms 40 of the stabilizer bar as- 
sembly 38. The number of detent portions 54 included 
in the springs is dependent upon the number of extend- 
ing arms 40 of the stabilizer bar assembly 38. 

so The first backing plate 30 includes a first surface 56 
which receives the brake lining 28 and a second surface 
58 located adjacent to the actuator 20. Backing plate 30 
also includes a top edge 60 with a curved portion 62 
extending between first 42 and second 44 ends, a bot- 

55 torn edge 64 with a curved portion 66 extending between 
first 68 and second 70 ends, a first side edge 72 which 
interconnects the top edge 60 and the bottom edge 64, 
and a second side edge 74 which interconnects the top 
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edge 60 and the bottom edge 64. The tabs 46 are pref- 
erably located adjacent to the first 42 and second 44 
ends of ih e top edge 60 and extend outwardly from each 
of the ends 42, 44. Backing plate 32 is preferably iden- 
tical to backing plate 30. 5 

As shown in Figure 3A, the top edge 60 of the first 
backing plate 30 includes an opening 88 which may re- 
ceive a brake lining wear indicator (not shown) A sub- 
stantially straight portion 90 is disposed on each side of 
the curved portion 66 of the bottom edge 64. Side edges w 
72 and 74 are connected to the bottom edge 64 by 
sloped portions 92 and 94 

As shown in Figure 4, the tabs 46 include an inner 
face 82 extending between a lower portion 83 and an 
upper portion 35 Lower end 83 merges from the outer is 
end ol me Mat surface 61 An outer face 76 of tab 46 
curves outwardly and downwardly to an outer facing 
edge 84 From edge 84, groove 86 curves downwardly 
and inwardly. Groove 86 merges into a further curve 87 
that curves downwardly and outwardly to side walls 72 20 
and 74. Edge 84, wherein the downwardly and outward- 
ly curving portion 76 merges into the downwardly and 
inwardly curving groove 86 is at a point spaced by a less- 
er distance from the bottom edge of the backing plate 
Horo, point 84 which defines the uppermost end of the 2s 
groove 86 .s spaced closer to a reference line R, defined 
as in Figure 1 B, than is a point 83, where the flat portion 
61 merges into the inner face 82. 

When spring 34 or 36 is received on the inventive 
backing plates, the outer edges 50 are supported in 30 
grooves 86, and the flat surfaces 63 are supported on 
flat surfaces 61 at a location which is spaced a greater 
distance from the bottom of the backing plate than is the 
groove 86. This ensures a more secure connection for 
the backing plate. ^ 

A second embodiment 1 00 shown in Figure 5A has 
a stabilizer bar assembly 102 that is generally four sid- 
ed. Side arms 103 extend between a first outer end 104- 
which is generally v-shaped and has an apex 105, and 
a second end 1 06 which is generally a straight line sur- 40 
face spaced away from the plane in which the sides 1 03 
extend. 

A pin 1 08 moves between two opposed bosses 1 1 0 
and 1 1 2 to tit within the apex 1 05 and hold end 1 04 down 
above the backing plate and against the springs This 45 
function is similar to the function of the stabilizing bar 
discussed with the first embodiment. 

A ledge 114 is cast into the housing structure, and 
end 1 06 is placed underneath the ledge 1 1 4. A plate 1 1 6 
is bolted outwardly of the ledge 1 1 4 once the end 1 06 so 
is placed within the ledge. Plate 116 prevents the end 
106 from moving outwardly of the ledge 114. As can be 
appreciated from Figure 5A, the structure of the side 
arms 103 being at a different plane than the end 106 
allows the stabilizer bar 1 02 to pivot upwardly within the ss 
ledge 114, and yet avoid contact with the plate 116. 

As shown in Figure 5B, the ledge 1 1 4 receives the 
end 106. and the stabilizer bar 102 may pivol to a posi- 



tion such as shown in Figure 5B. 

As shown in Figure 5C, once the stabilizer bar 1 02 
is pivoted to the position shown in this figure, the backing 
plates 122 can be replaced or inserted. This invention 
thus has the benefit of not requiring removal of the sta- 
bilizer bar 102 for changing the backing plate. Instead, 
pin 108 is merely removed such that end 104 can move 
upwardly away from the backing plate with end 1 06 piv- 
oting under ledge 1 1 4 to replacement. 

Throughout this application, one edge of the back- 
ing plate is referred to as the top edge, while the op- 
posed edge is referred to as the bottom edge/These 
distinctions are made only with reference to the figures 
The terms "top" and "bottom" or "up" pr "down" as uti- 
lized in this application and claims are not limited to any 
particular orientation in application. In tact, in certain ap- 
plications of the type of brakes covered by the instant 
invention, the "top" edge may be pointing outwardly to 
the side, or even could be pointing vertically downwardly 
from the "bottom" edge. Thus, for purposes of under- 
standing and interpretation of the claims only, these 
terms are utilized with reference to the figures. There 
mere repositbning of the backing plate in operation 
such that the edge which includes the tabs points verti- 
cally downwardly does not avoid the intended scope of 
the claims set forth in this application. 

A preferred embodiment of this invention has been 
disclosed, however, a worker of ordinary skill in the art 
would recognize that certain modifications come within 
the scope of this invention For that reason, the following 
claims should be studied to determine the true scope 
and content of this invention. 



Claims 

1. A disc brake system comprising: 
a rotating disc; 

a pair of brake pad assemblies including a 
brake lining attached to a backing plate with 
tabs extending outwardly at longitudinally 
spaced ends of said backing plate, said brake 
pad assemblies disposed on opposed sides of 
said disc; 

an actuator for moving said brake pad assem- 
blies into contact with said disc; and 
a spring on each of said backing plates, and 
extending longitudinally between spring ends, 
with each of said spring ends extending over 
and attaching to one of said tabs, said spring 
supported on said backing plate between said 
tabs. 



2. An assembly as set forth in Claim 1 , wherein said 
first and second spring ends curve downwardly to- 
ward said backing plates at a location outwardly of 
said tabs. 
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3. An assembly as set forth in Claim 1 , wherein said 
backing plates include a bottom edge, and a top 
edge extending between said first and second tabs, 
said top edge including a curved portion, generally 
flat portions formed between each of said tabs and 
said curved portion, said flat portions supporting 
said spring ends. 

4. An assembly as set forth in Claim 3, wherein said 
springs include flat spring portions located adjacent 
said spring ends, said flat spring portions received 
on said backing plate flat portions. 

5. An assembly as set forth in Claim 3, wherein said 
tabs include an outwardly facing edge which curves 
downwardly and outwardly. 

6. An assembly as recited in Claim 5, wherein said 
tabs include a groove curving inwardly and down- 
wardly from outwardly facing edge and receiving 
said spring ends. 

7. An assembly as recited in Claim 6, wherein an up- 
permost edge of said groove is spaced from a ref- 
erence line parallel adjacent said bottom edge by a 
lesser distance than said backing plate flat portions. 

8. A backing plate for a brake pad assembly compris- 
ing: 

a first surface which receives a brake lining; 
a second surface; 

a top edge with a curved portion extending be- 
tween first and second longitudinally spaced 
ends; 

a bottom edge; 

side edges which interconnect said top edge 
and said bottom edge; and 
tabs located adjacent each of said first and sec- 
ond ends and extending outwardly of said top 
edge, said tabs being adapted to receive a 
spring such that said backing plate supports the 
spring between said tabs. 

9. A backing plate as recited in Claim 8, wherein said 
top edge includes generally flat portions located on 
either side of said curved portion and ketween said 
tabs, said flat portions for supporting the spring. 

10. A backing plate as recited in Claim 8, wherein said 
tabs include a top portion and a bottom portion, said 
top portion being arcuate in the longitudinal direc- 
tion. 

11. A backing plate as recited in Claim 8, wherein said 
tabs include an outwardly facing edge which curves 
downwardly and outwardly. 



12. A backing plate as recited in Claim 11 , wherein said 
tabs include a groove, said groove curving inwardly 
and downwardly for receiving a spring end. 

s 13. A backing plate as recited in Claim 12, wherein an 
uppermost edge of said groove is spaced from a 
reference line parallel and adjacent said bottom 
edge by a lesser distance than said backing plate 
flat portions. 

10 

14. A backing plate for a brake pad assembly compris- 
ing: 



a first surface for receiving a Iprake lining; 

15 a top edge and a bottom edge, said top edge 

having a curved portion extending between first 
and second longitudinally spaced ends; 
tabs located adjacent each of said first and sec- 
ond ends extending outwardly of said top edge, 

20 said tabs being adapted to receive a spring 

such that said backing plate supports the spring 
between said tabs; and 
generally flat portions connecting said curved 
portion to said tabs and for supporting a spring, 

25 said tabs f u rther being formed with a recess for 

receiving an outer end of said spring, an upper 
end of said recesses being positioned closer to 
said bottom edge of said backing plate than 
said flat portions. 

30 

15. A method of changing the backing plates in a disc 
brake comprising the steps of: 

(1) providing a stabilizing bar, providing springs 
35 to be contacted by said stabilizing bar, and pro- 
viding backing plates having structure to re- 
ceive said springs; 

(2) assembling said backing plates into a disc 
brake, placing said springs to hold said backing 

40 plate at a desired location, and moving said sta- 

bilizer bar to hold said springs and thus said 
backing plate at a desired location; and 

(3) allowing said stabilizing bar to pivot away 
from said springs to allow said backing plates 

45 to be removed or inserted into said disc brake. 



50 



55 



EP 0 877 176 A2 




EP 0 877 176 A2 




Fig-2B 



EP 0 877 176 A2 




EP 0 877 176 A2 





0- 

i 
I 

i 

i 
! 
! 

i 

! 

1 
] 

i 

i~ 

i 
! 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(88) Date of publication A3: 

29.11.2000 Bulletin 2000/48 

(43) Date of publication A2: 

11.11.1998 Bulletin 1998/46 

(21) Application number: 98303443.0 

(22) Date of filing: 01.05.1998 



{ ii) EP 0 877 176 A3 

EUROPEAN PATENT APPLICATION 

(51) int ciT: F16D 65/097 



(84) Designated Contracting Stales* 


(72) 


Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• 


Kay, Joseph A. 


MC NL PT SE 




Highland, Michigan 48357 (US) 


Designated Extension States 


• 


Hooper, Kenneth G. 


ALLTLVMK ROSI 




Redford, Michigan 48239 (US) 




• 


Santinato, Fabio 


(30) Priority: 05.05.1997 US 851107 




Sologno, 28010 Caltignaga, Novara (US) 


(71) Applicant: Meritor Heavy Vehicle Systems, LLC 


(74) 


Representative: Moreland, David, Dr. et al 


Troy, Ml 48084 (US) 




Cruikshank & Fairweather, 




19 Royal Exchange Square 






Glasgow G1 3AE (GB) 



(54) A disc brake anti-rattle design 

(57) The invention relates to a backing plate (30, 32) 
for the brake pad assemblies (1 4,16) of a disc brake sys- 
tem (10). The backing plate (30,32) includes tabs (46) 
located at each end (42,44) with a spring (34) supported 
on a top edge of the backing plate (30,32) between the 



tabs (46). The spring (34) maintains the brake pad as- 
semblies (14,16) in proper orientation with respect to the 
disc (12) and reduce the amount of noise created by the 
brake pad assembly (14,16) components while the ve- 
hicle is in operation. 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□.GRAY SCALE DOCUMENTS 



lifl LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 
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